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CHROME ULCERS OF THE SKIN AND NASAL SEPTUM AND THEIR
RELATION TO PATCH TESTING*
WALTER F. EDIaUNDSON, M.D.
In a recent medical survey of a large chemical plant which processed chrome ore to useable
chromium chemicals, observations were made in regard to chrome ulcers. The chemicals
produced from chrome ore were chromium trioxide (Cr03), potassium bichromate
(K2Cr1O7), potassium chromate (K1CrO4), sodium bicbromate (NasCr2O1), sodium chromatc
(Na1CrO5), and ammonium bichromate ((NH4)sCrsOr). Two hundred and eighty-five men
who worked in the production areas of the plant were examined.
The results of a survey of the prevalence and distribution of chrome ulcers or scars on
the skin, and perforated nasal septa, were tabulated without regard to each worker's in-
dividual job. Without exception, all production workers were in contact with one or more
of the chrome chemicals mentioned above. There was no clinical difference noted in the
chrome ulcers produced by the various chromium compounds in cases in which the con-
tactant chemical was definitely known.
TABLE A
Results of examination of 285 chrome workers for evidence of chrome ulceration.
RACE TOTALRxAMHrED
285
WITH CHROME ULCERS
OR SCARS
Number Percent
198 69.5
WITH PERFO
Number
175
RATED SEPTA
I Percent
61.4
WLTH
Number
133
BOTH
Percent
46.7Total
White 150 102 68.0 66 44.0 49 32.7
Non-white 135 96 71.1 109 80.7 84 62.2
The frequent occurrence of chrome ulcers on the skin of workers who are exposed to
chromic acid and its alkali salts is well known; cases were first reported in 1827 by Cumin
(1). This type of lesion occurs particularly if there is a break in the continuity of the skin,
such as an abrasion, cut, or scratch. The break is contaminated by a chrome chemical, and
ulceration develops. This ulceration characteristically is conical, has a hard thick edge,
tends to burrow downward rather than laterally, takes the shape of the original opening in
the skin surface, and heals very slowly.
This ulceration has been presumed to be due to the escharotic action of free chromic acid
(2), which may be formed by hydrolyzation of chromium trioxide or the alkali chrome salts.
The fact that identical lesions are produced by chromic acid itself and the alkali salts of
chromium (potassium, sodium, and ammonium chromates and bichromates) seems to bear
out this presumption. Also, the frequent occurrence of chrome ulcers when the skin is
splashed with hot chromate solution further substantiates the theory.
After the healing of the chrome ulcers, there remain scars. The scar usually has definite
characteristics. It is depressed in the center with an atrophic dell, and the periphery of the
dell is abruptly elevated with a well-defined edge of normal but often hyperpigmented skin.
The shape of the scar is usually round, especially if the ulcer resulting was produced by the
splashing of hot ehromate solutions, but it has a tendency to take the shape of the break
in the skin if such preceded the ulcer. Rarely, a button-like hypertrophic scar appears at the
former site of the ulcer.
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TABLE B
Percentage distribution of chrome ulcers and/or their scars in 198 workers according
to anatomical location
ANATOMICAL LOCATION TOTAL WRITE NON-WRITE
Total 100.0 100.0 100.0
hands 46.3 56.8 38.7
Arms 19.5 12.4 24.5
Ankles and feet 10.1 12.4 8.5
Legs 6.0 4.6 7.1
Face 1.9 1.3 2.4
Back 4.1 2.0 5.6
Abdomen 3.0 2.0 3.8
Knees 3.6 5.2 2.4
Thighs 3.3 1.3 4.7
Neck 1.6 2.0 1.4
Chest .6 — .9
Chrome ulcers of fingers, one month duration
TABLE C
Patch test (0.5% potassium bichromate) on 56 men with evidence of chrome ulceration
RACE TOTAL POSITIVE
2
NEGATIVE
54
PERCENT
3.6
PERCENT GIVEN
19.6Total 56
White 32 2 30 6.3 21.3
Non-white 24 0 24 0 17.8
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Chrome ulcers and/or their typical scars were observed in 198 workers. As indicated in
Table B, these occurred mainly on the surfaces exposed to liquid contamination of the chem-
icals, such as the hands and fingers, arms, legs, knees, dorsum of the feet, face, and neck.
Some evidence of chrome ulcers was seen about the beltline, hack, thighs, and chest where
the dry chemical accumulated and was concentrated and hydrolyzed by perspiration; this
action probably also accounted for the considerable number of ulcerations on the dorsum
of the feet under the shoe uppers.
One hundred and seventy-five (61.4%) of the workers examined exhibited perforation of
the nasal septum, also a phenomenon much discussed and reported in the literature. This
perforation is evidenced by a painless hole with a crusted edge in the cartilagenous portion
of the nasal septum. (There seems to be a direct relationship between the severity of the
exposure to chromic acid mist and chromate dusts, and the rate of attack of septal perfora-
tion. The duration of exposure did not appear to be important in contrast to the intensity
of the exposures.)
An attempt was then made to ascertain whether these ulcerations of the skin and nasal
mucous membrane, taken as evidence of heavy exposure to chrome chemicals, had a part
to play in the well-known skin sensitization which occurs to the alkali chromates, bichro-
mates, and chromic acid. Accordingly, 56 workers in this plant presenting evidence of
chrome ulceration of the skin and/or nasal septum were patch tested to 0.5 per cent potas-
sium bichromate. The results are expressed in Table C. Positive patch test results were
found in two of these workers, both of whom gave a history of dermatitis probably caused
by chrome chemicals.
The patch tests were performed as follows. An amount of 0.5 per cent potassium bichro-
mate sufficient to saturate a 1 cm. x 1 cm. muslin pad was used, and the pad was placed on
the skin of the upper inner arm. A patch, consisting of prepared adhesive tape about 5 cm. x
5 cm., on whose inner surface there was a piece of cellophane large enough to cover com-
pletely the muslin pad, was placed over the pad. After applying the adhesive patch over the
pad, it was further secured on the arm by a strip of one-half inch adhesive tape encircling
the arm to insure its staying on during work. The patch remained on the skin for 24 hours,
was removed, and read. All the patches stayed on the required length of time. None of the
men reported delayed reaction due to the bichromate solution, and a sample of the number
of men tested was seen in 48 hours. Delayed reactions to this particular chemical are not in-
frequent in chrome dermatitis patients but were not observed in this sample.
There was no evidence to support the idea that perforation of the nasal septum or chrome
ulcers of the skin, healed or active, have a tendency to sensitize the individual to potassium
bichromate as a representative of this class of chemicals. Chrome ulcers in the workers stud-
ied occurred as a result of three main factors: contact with one or more of the alkali chro-
mates as listed, or chromic acid; the number of small abrasions, cuts or scratches which are
incident to the job and the worker's carelessness; and the inadequate care taken of these
small lesions, especially as to cleansing and covering them.
SUMMARY
1. There is no evidence that heavy exposure to chromic acid or its alkali salts as expressed
by chrome ulcers, their scars, or perforation of the septum of the nose, sensitizes chrome
workers to potassium bichromate as evidenced by patch testing with a 0.5 percent solution.
2. Evidence of chrome ulceration of the skin was observed most frequently on the hands,
arms, ankles and feet of 198 chemical workers so affected.
3. A total of 175 cases of chrome ulceration of the nasal septum was observed; of these,
133 (76%) also had evidence of chrome ulceration of the skin.
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